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(54) SURFACTANT USED IN CARBON DIOXIDE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surfactant 
which enables the solubilization of polar substance into a 
carbon dioxide medium by constituting the surfactant of 
a hydrophilic aromatic compound or hydrophilic aliphatic 
compound containing a perfluoroalkenyloxy group of a 
specific value in carbon atoms. 
SOLUTION: This surfactant contains the 
perfluoroalkenyloxy group of the structure expressed by 
formula wherein R1, R2 and R3 denote perfluoroalkyi 
groups. The carbon atoms thereof are specified to 1 to 
6, more preferably 1 to 3. The total carbon atoms 
thereof are specified to 6 to 12, more preferably 6 to 9. 
The hydrophilic group of the surfactant is expressed as 
-A. A denotes a polar group. The polar group is 
exemplified by anionic~YM, cationic—CX, ampho'tsric 
ionic-Z and nonionic-E. According to such surfactant, 
the polar substance may be solubilized by adding the 
surfactant to the carbon dioxide medium. 
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(54) SURFACTANT USED IN CARBON DIOXIDE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surfactant 

which enables the solubilization of polar substance into a 

carbon dioxide medium by constituting the surfactant of 

a hydrophilic aromatic compound or hydrophilic aliphatic 

compound containing a perfluoroalkenyloxy group of a , , ^ ...^ 

specific value in carbon atoms. ^^^^^ 

SOLUTION: This surfactant contains the " 

perfluoroalkenyloxy group of the structure expressed by ;R> p - 

formula wherein R1, R2 and R3 denote perfluoroalkyi 

groups. The carbon atoms thereof are specified to 1 to 6, 

more preferably 1 to 3. The total carbon atoms thereof 

are specified to 6 to 12, more preferably 6 to 9. The 

hydrophilic group of the surfactant is expressed as -A. A 
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denotes a polar group. The polar group is exemplified by anionic-YM, cationic-CX, amphoteric 
ionic-Z and nonionic-E. According to such surfactant, the polar substance may be solubilized 
by adding the surfactant to the carbon dioxide medium. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surfactant used in the carbon-dioxide medium which consists of the hydrophilic aromatic 
compound or the hydrophilic aliphatic compound containing the perfluoro alkenyloxy machine of 
carbon numbers 6-12. 

[Claim 2] How to make a carbon-dioxide medium solubilize a polar substance by using the surfactant of 
a claim 1. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of making a carbon- 
dioxide medium solubilizing a polar substance, by using the surfactant and it which are used in a 
carbon-dioxide medium. 
[0002] 

[Description of the Prior Art] About the carbon-dioxide medium (a liquid carbon dioxide and super- 
criticality carbon dioxide), it inquires briskly as an alternative to organic solvents and chlorofluocarbon 
including halocarbon hydrogen etc. from the reasons of environment. In the case of this carbon-dioxide 
medium, although the non-polar matter dissolves comparatively well, polar substances, such as water 
and an inorganic substance, have the problem of being hard to dissolve. Although use of a surfactant is 
considered to be an effective means in order to carry out distributed solubilization of these polar 
substances that are hard to dissolve into a carbon-dioxide medium, now, the surfactant which should be 
satisfied on industrial use is not yet developed. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention makes it the technical problem to offer the 
solubilization method of the polar substance to the carbon-dioxide medium using the surfactant and it 
which make possible solubilization of the polar substance to the inside of a carbon-dioxide medium. 
[0004] 

[Means for Solving the Problem] this invention person came to complete this invention, as a result of 
repeating research wholeheartedly that the aforementioned technical problem should be solved. That is, 
according to this invention, the surfactant used in the carbon-dioxide medium which consists of carbon 
numbers 6-12, a hydrophilic aromatic compound which contains the perfluoro alkenyloxy machine of 6- 
9 preferably, or a hydrophilic aliphatic compound is offered. Moreover, according to this invention, the 
method of making a carbon-dioxide medium solubilize a polar substance is offered by using the above- 
mentioned surfactant. 
[0005] 

[Embodiments of the Invention] The surfactant of this invention contains the perfluoro alkenyloxy 
machine of the structure expressed with the following general formula (1) in the molecule. 
[Formula 1] 

\ / 

C = C (1) 

/ \ 

O- 

Rl, R2, and R3 show a perfluoroalkyl machine among the aforementioned formula, the carbon number - 
- 1-6 - it is 1-3 preferably those sum total carbon numbers - 6-12 - it is 6-9 preferably It is as follows 
when the example of a side chain expressed with the aforementioned general formula (1) is shown. 
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[Formula 2] 

. C F a 
I 

CFs-CF CFa 

\ = c'^ (2) 

/ \ 

CFa-CF O- 



CF 



a 



[Formula 3] 

CFa CF2CF3 

\ / 

C = C (3) 

/ \ 

CFa O- 

[0006] It sets to the surfactant of this invention and is the hydrophilic radical. - It is expressed A. A 
expresses a polar group. As a polar group, they are anion nature- YM and cation nature. - They are CX 
and both ionicity . - Z and non-ionicity-E are illustrated. As an anion nature machine Y, although a 
carboxyl group (-C00), a sulfuric-acid machine (-S03), a phosphoric-acid machine (-P03), etc. are 
illustrated, it is a carboxyl group preferably. As aforementioned salt formation nature cation M, the ion 
of alkaline earth metal, such as alkali-metal ion, such as a lithium, and sodium, a potassium, calcium, 
and magnesium, an ammonium ion, the organic ammonium ion guided from an organic amine are 
mentioned. As an organic ammonium ion, what is expressed with the following general formula (4) is 
desirable. 
[Formula 4] 

'© 

Rfi-N-R^ (4) 
I 

Among the aforementioned formula, although R4-R7 show hydrogen or an alkyl group, at least one of 
them shows an alkyl group, the carbon number of an alkyl group ~ 1-22 ~ it is 1-18 preferably As for 
one of R1-R4, it is desirable carbon numbers 8-22 and that it is the alkyl group of 12-18 preferably. 
Moreover, as for an alkyl group, it is desirable a fluorine content alkyl group and that it is a 
perfluoroalkyl machine more preferably. As a cation nature machine C, it is a substituent containing the 
4th class ammonium nature nitrogen, and is a trimethylammonium machine preferably. As the 
aforementioned salt formation anion X, organic acids, such as inorganic-acid ion, such as halogenide 
ion, such as a fluorine, chlorine, a bromine, and iodine, carbonic acid, a nitric acid, a sulfuric acid, a 
phosphoric acid, and a boric acid, an acetic acid, and a glycine, etc. are mentioned. As both ionicity 
machine Z, a betaine machine, a sulfobetaine machine, etc. are mentioned and it is a betaine machine 
preferably. As a non-ionicity machine E, an ethyl poly ether machine, a hydroxy 1 group, a glyceride, etc. 
are mentioned. 

[0007] In the surfactant of this invention, a bar fluoro alkenyloxy machine and a hydrophilic radical are 

combinable with a ring (benzene ring) and an aliphatic machine (carbon numbers 6-22, preferably 

aliphatic hydrocarbon machine of 8-18). Moreover, in the surfactant of this invention, the perfluoro 

alkenyloxy machine is also combinable with the aliphatic compound containing a hydrophilic aliphatic 

machine, for example, an alkyleneoxy (poly) machine. 

[0008] Next, the example of the surfactant of this invention is shown below. 

(1) Surfactant A [Formula 5] 
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R(2)-^-SOsNa (5) 

(2) Surfactant B [Formula 6] 
R(3)-^-S03Na (6) 

(3) Surfactant C [Formula 7] 

C H 3 

R<2)-O^S02N-CH8COONa 

(4) Surfactant D [Formula 8] 
R(2)-(CH2CH20)n-CH3 (8) 

(n shows the number of 1-50 among a formula) 

(5) Surfactant E [Formula 9] 

R(2)-^^S02N-(CH8)s-N* (CH3)3- I" 

(9) 

(6) Surfactant F [Formula 10] 

R{2)-^^CONH-(CHj)3-N* (CHa)a' I" 

(1 0) 

(7) Surfactant G [Formula 1 1] 

OH 

R (2)-{^-CH2-P-OH (11) 



(8) Surfactant H [Formula 12] 

R f2)-^^CH2-N^ {CH3)8CH8COO- 

(1 2) 

(9) Surfactant I [Formula 13] 
R(2)-^-COOM (13) 

(M shows hydrogen, Na, K and Li, ammonium, tetramethylammonium, a tetraethylammonium, and 
tetrabutylammonium among a formula) 

(10) Surfactant J [Formula 14] 

COOM 



R(2)-\cj; (14) 

COOM 

(M shows hydrogen or a salt formation nature cation among a formula) 
[0009] (11) Surfactant K [Formula 15] 
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CH2O CCH2CH2O]. -R (2) 
I 

CHO [CHaCHaO]. -R (2) 

I 

I (15) 
I 

CHz 



CHO [CH2CH2O] ^ -R (2) 
I 

CH2O [CHaCHaO:^ -R (2) 



(a-d is one or more numbers among the aforementioned formula, and those sums (a+b+c+d) are 4-20) 

(12) Surfactant L [Formula 16] 
CHa-O- CCHaCHaO]^ -R (2) 

I 

CH-O- CCHaCHzO]^ -R (2) 
CHa 



O 
I 

CHa 



CH-O- [CHaCHzO] ^ -R (2) 
I 

CHa 

I 

O 

I 

CHa 
I 

CH-O- [CHaCHaODjj -R (2) 
CHz-O- [CHaCHaO]^ -R (2) 



(1 6) 



(a-e is one or more numbers among a formula, and those sums (a+b+c+d+e) are 20-30) 
[0010] The aforementioned formula (5) In - (14), R (2) shows the perfluoro alkenyloxy machine of the 
aforementioned formula (2), and R (3) shows the perfluoro alkenyloxy machine of the aforementioned 
formula (3). In the aforementioned formula (15) and (16), R (2) shows the perfluoro alkenyloxy machine 
excluding the oxygen atom from the perfluoro alkenyloxy machine of the aforementioned formula (2). 
[001 1] In itself [ of this invention / surfactant ], already, it is well-known and the detail of the 
manufacture method is indicated by IP,51-11084,A, JP,51-12392,A, JP, 52-52 188, A, JP, 57- 164 199, A, 
and JP,4-145041,A each official report. 

[0012] It adds to a carbon-dioxide medium, and the surfactant of this invention is used in order to make 
a polar substance solubilize. A super-criticality carbon dioxide (critical point : 3 1 degrees C, 73 atm) 
besides the usual liquid carbon dioxide is included by the carbon-dioxide medium. A metal complex 
besides water; various inorganic acids (a sulfuric acid, a hydrochloric acid, phosphoric acid, etc.), those 
salt; various organic acids (a fatty acid, organic sulfonic acid, etc.), and those salts, a clathrate 
compound, etc. are included by the polar substance. 

[0013] The concentration in a carbon-dioxide medium of the surfactant of this invention is 10 % of the 
weight or more more preferably 5% of the weight or more 1% of the weight or more to the total quantity 
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of a carbon-dioxide medium and a surfactant, and although especially the upper limit is not restrained, it 

is usually about 40 % of the weight. 

[0014] In this invention, in the carbon-dioxide medium containing a surfactant, in order to separate the 
water-soluble matter from a processed raw material, little water can be added. The content of the water 
is suitably selected according to the kind of the surfactant and water-soluble matter. 
[0015] The solubilization method of the polar substance to the inside of the carbon-dioxide medium by 
this invention is conventionally applicable as the solubilization method of the polar substance in the 
partition stage using a well-known carbon-dioxide medium. The following methods are included by 
such method. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to the surfactant of this invention, it can add to a carbon-dioxide 
medium and a polar substance can be made to solubilize. 



[Translation done.] 
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